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336a Monday, February 17, 2014cylindrical LPS from S. minnesota. Considering the role of TRPV4 in mecha-
nosensation we hypothesized that TRPV4 senses the disturbances induced by
insertion of LPS in the plasma membrane. By measuring membrane fluidity
using fluorescence probes, we found that conically-shaped LPS from E.
coli, but not cylindrical LPS from S. minnesota, causes a membrane phase
shift towards gel-like state. This suggests that LPS structural differences are
important in its ability to induce mechanical alterations in the membrane.
We also found that LPS activates native TRPV4 in the human bronchial epithe-
lial cell line 16HBE. Acute stimulation of TRPV4 in monolayer cultures of
16HBE cells induced a rapid increase of the transepithelial electrical resistance.
Additionally, LPS-mediated TRPV4 activation increased colocalization of ZO-
1 and Occludin in the plasma membrane. Altogether, these data suggest that
LPS induces a TRPV4-dependent reorganization of tight junction proteins,
leading to an increase in barrier function. We propose that TRPV4 participates
in the orchestration of the innate immune response to the challenge with bac-
terial endotoxins.
1700-Pos Board B430
Lipid-Mediated Interaction of Double-Knot Toxin with TRPV1 Channels
Feng Zhang1,Dmitriy Krepkiy1, Chanhyung Bae1, VeraMoiseenkova-Bell2,
Sonya Hanson1, Inna Gorshkova1, Larry Pearce1, Peter M. Blumberg1,
Jae Il Kim3, Kenton J. Swartz1.
1NIH, Bethesda, MD, USA, 2Pharmacology, CWRU, Cleveland, OH, USA,
3GIST, Gwangju, Korea, Republic of.
The Transient Receptor Potential V1 (TRPV1) channel is a cation channel that
opens in response to diverse chemical and physical stimuli. These stimuli
include capsaicin, temperature, pH and bioactive lipids. Recently, a novel pep-
tide named Double cystine Knot Toxin (DkTx) was purified from tarantula
venom and shown to activate the channel from the extracellar site of the mem-
brane and proposed to bind the pore region (Bohlen CJ., et al, 2010). In order
to characterize DkTx-TRPV1 interactions, we expressed and purified recombi-
nant His-tagged DkTx in E. coli and 1D4-tagged TRPV1 in Saccharomyces
cerevisiae. Expressed TRPV1 binds the specific TRPV1 agonist, 3H- resinifer-
atoxin (RTx), with high affinity (Kd~500 pM) and in the presence of DkTx the
affinity of RTx increases by ~4-fold, indicating that both RTx and DkTx
interact with the TRPV1 channel in membranes, but at distinct sites that
interact allosterically. Pull-down experiments with full-length and truncated
TRPV1 (containing the pore-forming S5-S6 segments and the C-terminus sug-
gest that DkTx interacts with both detergent purified channel constructs, sup-
porting an interaction of the toxin with the external pore region. DkTx and
TRPV1 constructs do not, however, co-elute as a complex in size-exclusion
or affinity chromatography, suggesting that in detergent solution the interac-
tions are weak. To investigate the strength of TRPV1 interactions with
DkTx in detergent micelles we utilized surface plasmon resonance with
TRPV1 deposited on a gold chip using 1D4 tag. DkTx interacts with
TRPV1 in detergent micelles, but with much lower apparent affinity than
observed in membranes. The isolated K2 lobe of DkTx exhibited higher affin-
ity than K1, in agreement with the previous electrophysiology studies. These
results support the notion that DkTx interacts with the external pore of
TRPV1 and suggest that the membrane lipids play a critical role in toxin-
channel interaction.
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Transient receptor potential canonical 3 (TRPC3) plays a key role in develop-
ment and physiological function of neuronal and cardiac tissues as well as in
pathophysiological processes including hypertension and cardiac hypertrophy.
TRPC3 forms nonselective cation channel complexes involved in a wide spec-
trum of Ca2þ signaling mechanisms. Hitherto, little is known about structural
motifs that confer principle channel functions.
Guided by a novel homology model of TRPC3 based on the voltage-gated so-
dium channel from Arcobacter butzleri (NaVAB), we explored structure-
function relations in TRPC3 with focus on ion permeation and gating.
A negatively charged residue (E630) within the putative pore loop was found
to govern not only divalent permeability but also sensitivity of the channel to
voltage-dependent block by ruthenium red (RR), and RR-sensitivity was
found a valuable indicator of structural alterations within the selectivity filter.
Extracellular but not intracellular application of RR blocked inward currentsthrough wild-type TRPC3 but failed to affect permeation through the
E630Q mutant. Mutations in a hydrophobic cluster within the C-terminal
part of transmembrane domain 6, corresponding to the S6 helix bundle
crossing in NaVAB, disturbed channel gating. Exchange of a large hydropho-
bic residue by small alanine (I667A) or charged glutamate (I667E) generated
channels that displayed significant constitutive activity, suggesting I667 as
part of the dynamic structure occluding the conduction pathway. Destabiliza-
tion of the gate was associated with reduced Ca2þ permeability, altered
cysteine cross-linking in the selectivity filter and promoted channel block
by RR.
We present a structural model of the TRPC3 permeation pathway and
localize the channel’s selectivity filter as well as the physical gate. More-
over, we provide evidence for allosteric coupling between the gate and
the selectivity filter. These findings will support understanding the molecu-
lar architecture and associated structure-function relationships in TRP
channels.
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Transient Receptor Potential Melastatin 2 (TRPM2) is a nonselective Ca2þ-
permeable cation channel which belongs to the TRP ion channel superfamily
and is activated by co-application of ADP-ribose (ADPR) and Ca2þ. ADPR
binds to the unique intracellular NUDT9-H domain, while the exact binding
sites of Ca2þ are still unknown. A functional channel is formed by four iden-
tical subunits interacting through their transmembrane a-helices and a coiled
coil region. The ultimate aim of this study is to address the role of multiple
ADPR binding sites using single/subunit mutations introduced into concata-
meric dimers.
To this aim we constructed concatamers of two TRPM2 subunits fused into a
single polypeptide chain, and expressed them in Xenopus laevis oocytes. The
expressed concatameric TRPM2 channels show basic kinetic parameters
similar to wild type (WT) TRPM2. To verify that the pores of concatameric
channels are indeed formed by the four pore-loops of only two concatameric
protomers, we would like to test whether a concatamer with a large-
conductance pore mutation (T5L, (3)) in only one of the two fused subunits
yields a unique conductance phenotype intermediate between WT and T5L.
The distributions of unitary currents of separately expressed WT- and T5L-
TRPM2 follow two distinct Gaussian distributions, but when WT and T5L
monomers are co-expressed, multiple Gaussian distributions can be resolved
with peaks spreading between those of the distributions of homotetrameric
WT- and homotetrameric T5L-TRPM2 channels. This suggest that (i) WT
and T5L pores can readily heterotetramerize, and that (ii) the unitary conduc-
tances of heterotetramers can be distinguished from those of both WT and T5L
homotetramers.
Presently, we are investigating the distribution of the unitary currents of WT-
WT, T5L-T5L, and WT-T5L concatamers. Measurements are underway.
1) To´th B, Csana´dy L. PNAS. 109:13440-5.
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Transient receptor potential (TRP) channels form a huge family of cation chan-
nels first described from Drosophila as a putative integral membrane protein
required for phototransduction (1). Ion channels of this family display a wide
range of selectivity and gating mechanisms and are essential factors in sensing
of various external stimuli, such as temperature, mechanical forces or noxious
chemicals.
We expressed the TRPV1 channel from Rattus norvegicus in the bakers yeast,
Saccharomyces cerevisiae, and established assays to study channel function in
this heterologous expression system. On standard agar plates, activation of
TRPV1 by capsaicin had little effect on growth of yeast, but selective condi-
tions could be identified where TRPV1 activity was toxic to yeast. Simple
growth based assays will be presented which might be useful to screen for ac-
tivators and inhibitors of TRPV1. The suitability of this assay is demonstrated
with the activators capsaicin, pseudocapsaicin and natural extracts from various
spices (chili, black pepper) as well as temperature activation in various C-ter-
minal mutants of TRPV1. Growth data are compared with electrophysiological
recordings from yeast.
(1) Montell, C., Rubin, G.M. (1989) Neuron.,2, 1313-1323.
